Role of midbrain periaqueductal gray P2X3 receptors in electroacupuncture-mediated endogenous pain modulatory systems.
Extracellular ATP facilitates pain transmission at peripheral and spinal sites via the P2X receptors and the P2X3 subtype is an important candidate for this effect. Electroacupuncture (EA) has been clinically utilized to manage chronic pain. In this study, with neuropathic pain model of Sprague-Dawley (SD) rats, the P2X3 receptor protein level and expression location in the midbrain periaqueductal gray (PAG), a crucial site in endogenous pain modulatory system, were evaluated by Western blotting and immunohistochemistry. The results showed (1) pain thresholds were decreased while P2X3 receptor expression was up-regulated in the lateral PAG (lPAG) when neuropathic pain occurred. When the lPAG was pretreated with P2X3 receptors, antagonist A-317491 attenuated the antinociceptive effect produced by intra-lPAG injection of alpha,beta-methylene-ATP (alpha, beta-meATP), an agonist for P2X3 receptor. (2) Multiple EA treatments begot enhanced pain thresholds and increased P2X3 receptor immunoreactivity in the lPAG in neuropathic pain rats. Conversely, the down-regulated P2X3 receptor expression in the lPAG with antisense oligodeoxynucleotide (ODN) for P2X3 gene significantly attenuated the antinociceptive effect of EA treatment. These results suggest that P2X3 receptors in the lPAG play an inhibitory role in pain modulation and EA exerts a marked therapeutic effect in relieving neuropathic pain in CCI rats, which may be related to its regulative effect on the expression of P2X3 receptors in the lPAG. In conclusion, P2X3 receptors in the lPAG are involved in the supraspinal antiociception effect of EA treatment.